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(54) Method of establishing a connection across a telephone network and an IP network 



(57) The invention relates to a method of establish- 
ing a telephone connection between a first terminal 
(TE1) and a second terminal (TE3) over an IP network 
(IPNET), and to a service control point (SCP) and a com- 
puter program for the service control point (SCP) for car- 
rying out the method. A call containing a number of the 
second terminal (TE3) as a destination number is routed 
from the first terminal (TE1) through a telephone net- 
work (TNET1) to a service switching point (SSP1, 
SSP2) of the telephone network (TNET1). From the 



service switching point (SSP1 , SSP2), the service con- 
trol point (SCP) is triggered for the call. The service con- 
trol point (SCP) determines the number of a VOIP gate- 
way (VOIPG1 , VOIPG2) of the telephone network for 
the call. With the number of the determined VOIP gate- 
way (VOIPG1 ), the service control point (SCP) reroutes 
the call to this VOIP gateway (VOIPG1), and by ex- 
changing messages with the VOIP gateway (VOIPG1 ), 
it initiates the establishment of a VOIP connection 
through the IP network (IPNET) to the second terminal 
(TE3). 
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Description 

[0001] This invention relates to a method of establish- 
ing a telephone connection between a first terminal and 
a second terminal as set forth in the preamble of claim 
1 , to a service control point for a telephone network as 
set forth in the preamble of claim 10, and to a computer 
program for a service control point as set forth in the 
preamble of claim 11 . 

[0002] The invention starts from the establishment of 
telephone connections over IP networks as is de- 
scribed, for example, in ITU-T Specification H.323, 
02/98, pages 1 to 2 and pages 12 to 28. 
[0003] An H.323 gateway provides an interface be- 
tween an IP network and a telephone network. The gate- 
way encodes, compresses, and packetizes voice and 
video signals coming from the telephone network, and 
subsequently transports them in IP packets to a terminal 
of the IP network or to another H.323 gateway. This al- 
lows a telephone call set up from a conventional tele- 
phone terminal of a telephone network to be routed to 
an IP network. 

[0004] Such a telephone connection is commonly es- 
tablished as follows. The subscriber dials the number 
assigned to the H.323 gateway in the telephone net- 
work. For the subscriber, this number thus represents 
the number of a VOIP service provider (VOIP = Voice 
over IP). Then, the H.323 gateway, by playing a voice 
announcement, requests the subscriber to enter the 
number of the terminal to be called. By means of this 
number, the H.232 gateway then initiates the establish- 
ment of a corresponding connection through the IP net- 
work. 

[0005] The object of the invention is to speed up the 
establishment of a telephone connection that can be 
partially routed through an IP network. 
[0006] This object is attained by a method of estab- 
lishing a telephone connection between a first terminal 
and a second terminal according to the teaching of claim 
1 , by a service control point for a telephone network ac- 
cording to the teaching of claim 10, and by a computer 
program for a service control point according to the 
teaching of claim 11. 

[0007] The idea underlying the invention is to control 
the establishment of such a telephone connection trans- 
parently for the calling terminal by means of a service 
control point of the telephone network. The call contains 
directly the number of the second terminal as the desti- 
nation number. The service control point triggered for 
this call determines the number of a VOIP gateway of 
the telephone network, reroutes the call to this VOIP 
gateway based on this number, and initiates the estab- 
lishment of a VOIP connection through the IP network 
to the second terminal by exchanging messages with 
the VOIP gateway. 

[0008] A principal advantage of the invention is that 
the establishment of connections is speeded up and be- 
comes more user-friendly. 



' [0009] Another advantage is that the invention can be 
implemented in existing systems at low cost. 
[001 0] Further advantageous aspects of the invention 
are defined in the subclaims. 
5 [0011] According to one advantageous aspect, the 
service control point makes a selection from two or more 
possible VOIP gateways. Selection criteria advanta- 
geously are the location of the calling terminal or per- 
sonal preferences of the calling subscriber. 
w [0012] Furthermore, it is advantageous to couple the 
selection of the VOIP gateway or the decision on the 
establishment of a telephone connection through the IP 
network or exclusively through the telephone network 
with least-cost-routing functions. 
J5 [001 3] — In this manner, call routing is optimized and us- 
er friendliness is further increased. 
[001 4] The invention will become more apparent from 
the following description of several embodiments when 
taken in conjunction with the accompanying drawings, 
20 in which: 

Fig. 1 is a block diagram of a communications sys- 
tem with a service control point in accordance 
with the invention; 

25 

Fig. 2 is a sequence chart for the establishment of 
a connection through the communications 
system of Fig. 1; and 

30 Rg. 3 is a functional block diagram of the service 
control point of Fig. 1. 

[0015] Fig. 1 shows a communications system with 
three communications networks TNET1, TNET2, and 

35 IPNET, four terminals TE1 to TE4, and three VOIP gate- 
ways VOIPG1 to VOIPG3. The VOIP gateways VOIPG1 
and VOIPG2 interconnect the communications net- 
works TNET1 and IPNET, and the gateway VOIPG3 in- 
terconnects the communications networks IPNET and 

40 TNET2. 

[0016] The communications networks TNET1 and 
TNET2 are conventional telephone networks, such as 
ISDN networks (ISDN = integrated services digital net- 
work). They may also be formed by two or more subnet- 

45 works which are assigned to different network opera- 
tors. Such subnetworks may also be mobile radio net- 
works, for example networks based on the GDM stand- 
ard (GSM = Global System for Mobile Communica- 
tions). Terminals can thus be connected to the commu- 

so nications networks TNET1 and TNET2 via an analog 
PSTN interface, an ISDN interface, or an air interface 
according to the GSM or DECT standard (DECT « Dig- 
ital European Cordless Telecommunications), for exam- 
ple. In the embodiment shown, the communications net- 

55 works TNET1 and TNET2 are interconnected, but they 
can also be formed by a single, common communica- 
tions network. 

[001 7] The communications network IPNET Is a data 



20 



2 



3 



EP 1 054 569 A1 



4 



network which uses an IP protocol (IP = Internet Proto- 
col) for Layer 3. Examples of such an IP protocol are the 
IPv4 or IPv6 protocols. 

[0018] The VOIP gateways VOIPG1 to VOIPG3 are 
gateways which permit the establishment of a telephone 
connection through the communications network IP- 
NET. They perform a conversion of the destination 
number into an IP address, coding/decoding functions, 
packet assembly/disassembly of the data stream for 
transport through the communications network IPNET, 
and further functions, such as echo cancellation. Fur- 
thermore, they control the connection setup through the 
communications network IPNET. 
[0019] The VOIP gateways VOIPG1 to VOIPG3 are 
implemented in accordance with ITU-T Recommenda- 
tion H.323, for example. They may additionally provide 
the function of a gatekeeper. The VOIP gateway 
VOIPG1 is formed by a gateway VOIPGW and a gate- 
keeper VOIPGK, for example. The gatekeeper VOIPGK 
determines a destination gatekeeper IP address based 
on the destination digit information received by the gate- 
way VOIPGW. This destination digit information is a 
number of the called terminal, for example. An IP packet 
requesting the availability status of the destination gate- 
way is sent to the destination gatekeeper. The destina- 
tion gatekeeper responds to the request by providing 
destination gateway availability and IP address informa- 
tion. The origin gatekeeper VOIPGK then transfer this 
information to the originating gateway VOIPGW. 
[0020] Terminals TE1 and TE4 are telephone termi- 
nals. Terminals TE2 and TE3 are computers which are 
provided with an interface card for communication over 
the communications networks TNET1 and IPNET. Ter- 
minal TE3 is additionally provided with VOIP software, 
which enables its user to carry out telephone communi- 
cation over the communications network IPNET. 
[0021] The communications network TNET1 compris- 
es one or more exchanges of a specific design which 
perform the functions of service switching points. Fig. 1 
shows two of these service switching points, SSP1 and 
SSP2. The communications network further comprises 
a service control point SCP, which communicates with 
the service switching points SSP1 and SSP2 over the 
signaling network of the communications network 
TNET1 using the INAP protocol (INAP = Intelligent Net- 
work Application Part). Each of the service switching 
points SSP1 and SSP2 provides an IN service switching 
function (IN = Intelligent Network), and the service con- 
trol point SCP provides an IN service control function. 
The service control point SCP may also be incorporated 
in the controller of a service switching point of the com- 
munications network TNET1. 

[0022] The establishment of a telephone connection 
from terminal TE1 to terminal TE3 will now be explained 
with reference to Fig. 2. 

[0023] Fig. 2 is a sequence chart which illustrates the 
flow of messages between terminal TE1 , service switch- 
ing point SSP1, service control point SCP, VOIP gate- 



way VOIP1 , and terminal TE3. 
[0024] The subscriber associated with terminal TE1 
requests the establishment of a telephone connection 
to terminal TE3 by dialing a number N1 , the number as- 

5 signed to terminal TE3. Terminal TE3 sends a corre- 
sponding connection request to the local exchange of 
communications network TNET1, whereupon a call C 
(N1 ), containing the dialed number N1 as the destination 
number, is routed through the telephone network 

10 TNET1. 

[0025] The number N1 of terminal TE3 has a VOIP 
prefix. The call C(N1) is routed to the service switching 
point SSP1 based on the destination number. The serv- 
ice switching pojnt SSP1 recognizes the VOIP prefix 

'5 and, in response to this VOIP prefix, triggers the service 
control point SCP for the call C(N1 ). To do this, the serv- 
ice switching point SSP1 sends to the service control 
point SCP a specific service request message which in- 
itiates the execution of a specific service logic for the 

20 call C(N1 ) in the service control point SCP. Furthermore, 
the service switching point SSP1 transmits the destina- 
tion number of the call C(N1 ), i.e., the number N1 , to the 
service control point SCP. 

[0026] The number N1 also can have no VOIP prefix. 

25 in that case, the service control point would determine 
from the destination number of a call whether the tele- 
phone connection is to be established through the com- 
munications network IPNET, and reroute the call to the 
VOIP gateway only if that is the case. The service con- 
so trol point SCP would be triggered by the service switch- 
ing points SSP1 and SSP2 for all incoming calls, for the 
calls from particular subscribers, i.e., depending on the 
calling subscriber, or for a group of specific destination 
numbers, i.e., depending on the called subscriber. 

35 [0027] The service control point SCP then determines 
the number of a VOIP gateway of the communications 
network TNET1 for the call C(N1), for example a number 
N2, which is the number of VOIP gateway VOIPG1. 
Based on the number of the VOIP gateway determined, 

4o the service control point SCP then reroutes the call C 
(N1) to this VOIP gateway and, by exchanging messag- 
es with this VOIP gateway, initiates the establishment 
of a VOIP connection through the communications net- 
work IPNET to terminal TE3, to which the number N1 is 

45 assigned. To do this, the service control point SCP first 
establishes a connection to the VOIP gateway VOIPG1 
via the service switching point SSP1 by causing the call 
to be transferred as a call C(N2), containing the number 
of the VOIP gateway VOIPG1 as a destination number, 

so to the VOIP gateway VOIP1 . When this connection has 
been established, the VOIP gateway VOIPG1 sends a 
request message RM requesting a destination number 
for the VOIP connection to be established by it through 
the communications network IPNET. The service control 

55 point SCP responds by sending the number N1 to the 
VOIP gateway VOIPG1 in a message M(N1 ). This caus- 
es the VOIP gateway VOIPG1 to establish a VOIP con- 
nection through the communications network IPNET to 
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terminal TE3. By means of a control message SET, the 
VOIP gateway VOIPG1 initiates the transfer of the con- 
nection to terminal TE1, thus causing a connection to 
be established between terminal TE1 and VOIP gate- 
way VOIPG1 . A telephone connection VCON has thus 
been established between terminals TE1 and TE3. 
[0028] A telephone connection can also be estab- 
lished through the communications network IPNET be- 
tween terminal TE2 and terminal TE4. The procedure is 
the same as in Fig. 2 except that the number of terminal 
TE4 is contained in the call and transferred from the 
service control point to the VOIP gateway VOIPG1 . The 
VOIP gateway VOIPG1 thus establishes a VOIP con- 
nection through the communications network IPNET to 
„tbe VOIP gateway VOIPG3, which then initiates thejur- 
ther establishment of the connection through communi- 
cations network TNET2 to terminal TE4. 
[0029] The structure of the service control point SCP 
will now be described in detail with reference to Fig. 3. 
[0030] Fig. 3 shows the service control point SCP and 
the service switching points connected to it, SSP1 and 
SSP2. 

[0031] The service control point SCP comprises one 
or more computers interconnected via a communica- 
tions medium. Computer programs on the system plat- 
form formed by these computers provide the functions 
of the service control point SCP. From a functional point 
of view, the service control point comprises an IN plat- 
form PLAT, two databases DB1 and DB2, and several 
service logic processes P1 to P3. 
[0032] The IN platform PLAT is responsible for the 
communication between the service logic processes P1 
to P3 and the service switching points SSP1 and SSP2 
and for the management of these service logic process- 
es. If the service control point SCP is triggered for a call 
by one of the service switching points SSP1 and SSP2, 
the IN platform PLAT generates a service logic process 
which then provides control of the requested IN service 
for this call. When the service has been provided for the 
call, the associated service logic process is erased by 
the IN platform PLAT. 

[0033] The service logic processes P1 to P3 each rep- 
resent the execution of a computer program CP. They 
determine the number of a VOIP gateway of the com- 
munications network TNET1 for the respective call they 
are assigned to. Based on this number, they then re- 
route the respective call to this VOIP gateway and, by 
exchanging messages with the VOIP gateway, they in- 
itiate the establishment of a VOIP connection through 
the communications network IPNET. 
[0034] The detailed functions provided for a call by the 
service logic process P1 to P2, and thus the structure 
of the computer program CP, will now be illustrated by 
the example of the service logic process P1 . 
[0035] The service logic process P1 comprises three 
functional groups CDET, GSEL, and GINT 
[0036] The functional group CDET interacts with the 
database DB1 to determine from the destination number 



of the call whether a telephone connection has to be es- 
tablished through the communications network IPNET 
or not. The database BD1 contains a list of numbers for 
which a VOIP connection has to be established through 

5 the communications network IPNET. The functional 
group CDET now checks by means of a database ac- 
cess whether the destination number of the call is one 
of the numbers stored in the database and, if so, re- 
routes the call to the VOIP gateway; if not, the call will 

io not be handled by the service logic process any longer, 
and will be routed to the destination terminal like a "nor- 
mal" call, namely exclusively through the communica- 
tions network TNET1. 

[0037] The functional group CDET and the database 
'5 DB1 can be dispensed with if, for example, the service 
control point SCP is triggered only for calls whose des- 
tination numbers have a VOIP prefix. 
[0038] Furthermore, each of the numbers stored in 
the database DB1 may have a VOIP number associated 
20 with it. This associated VOIP number would then be de- 
termined for the respective call by the functional group 
CDET and passed to the functional group GINT, which 
then uses this associated VOIP number instead of the 
destination number of the call to initiate the establish- 
es ment of the VOIP connection through the communica- 
tions network IPNET. 

[0039] The functional group GSEL interacts with the 
database DB2 to determine the number of a VOIP gate- 
way of the communications network TNET1 for the call. 

30 The database DB2 contains the numbers of the VOIP 
gateways of the communications network TNET1. Ad- 
vantageously, the functional group GSEL selects a 
number from this list of numbers based on one or more 
predefined criteria. Criteria are, for example: uniform uti- 

35 lization of the capacities of the VOIP gateways, selec- 
tion of the VOIP gateway nearest the calling terminal, 
selection according to a user profile of the calling sub- 
scriber. In the database DB2, further parameters which 
relate to these criteria are advantageously associated 

40 with the respective number of a VOIP gateway. 

[0040] The nearest VOIP gateway can be determined 
simply by comparing the numbers of the VOIP gateways 
with the calling subscriber's number contained in the 
call. The user profile of the calling subscriber may be 

45 stored in the database DB2 for several or all subscrib- 
ers. Access to the respective user profile is obtained by 
means of the calling subscriber's number contained in 
the call, which thus addresses this subscriber in the da- 
tabase DB2. To access the user profile of a subscriber, 

so the functional group GSEL also may access a database 
other than the database DB2, for example the subscrib- 
er database in the local exchange associated with the 
respective subscriber. 

[0041] It is also possible for the functional group 
55 GSEL to additionally determine for a call, on the basis 
of one or more predetermined criteria, whether it is more 
advantageous to establish a connection via one of the 
VOIP gateways of the communications network TNET 
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or to establish a "normal" telephone connection exclu- 
sively through telephone networks. If the establishment 
of a "normal" telephone connection is more advanta- 
geous, the call will not be rerouted to a VOIP gateway. 
[0042J The functional group GINT reroutes the call to 
the VOIP gateway whose number was determined by 
the functional group GSEL, and, by exchanging mes- 
sages with this VOIP gateway, initiates the establish- 
ment of a VOIP connection through the communications 
network IPNET to the destination terminal. 
[0043] It is possible for the functional group GINT to 
initiate the establishment of a telephone bearer channel 
between the service switching point SSP1 and the VOIP 
gateway by means of the determined number, and to 
transmit the number of the destination subscriber over 
this bearer channel to the VOIP gateway. For the trans- 
mission over the bearer channel, the number of the des- 
tination subscriber can be encoded by an MFC method 
(MFC = multi frequency code). 

[0044] It is also possible for the functional group GINT 
to transmit the number of the destination subscriber to 
the VOIP gateway over a signaling channel of the com- 
munications network TNET1. In that case, the messag- 
es to be exchanged between the service control point 
SCP and the VOIP gateway VOIPG1 can also be ex- 
changed direct, i.e., without involving the service switch- 
ing point SSP1. 

[0045] It is also possible for the functional group GINT 
to transmit the number of the destination subscriber di- 
rectly to the gatekeeper of the VOIP gateway. This trans- 
mission is done over a signaling channel of the commu- 
nications network TNET1. In that case, the messages 
to be exchanged between the service control point SCP 
and the gatekeeper VOIPGK of the VOIP gateway 
VOIPG1 is exchanged direct, i.e., without involving the 
service switching point SSP1 . These messages can al- 
so be exchange via a data network (e. g. the Internet) 
connecting the service control point SCP with the gate- 
keeper VOIPGK. 

[0046] Instead of the destination subscriber's number 
contained in the call, a VOIP number assigned to this 
number can be transmitted to the VOIP gateway. If the 
number of the destination subscriber includes a VOIP 
prefix, this prefix will advantageously be removed from 
the number and the number so changed will be trans- 
mitted to the VOIP gateway. 

[0047] To reroute the call to the VOIP gateway, the 
number of the VOIP gateway is entered in the call as a 
new destination number, and the call so changed is rout- 
ed to the VOIP gateway. Furthermore, a connection es- 
tablished between the service switching point and the 
VOIP gateway can be transferred, thus initiating the es- 
tablishment of a connection between the calling terminal 
and the VOIP gateway. 



A method as claimed in claim 1 , characterized in 
that, to initiate the establishment of the VOIP con- 
nection through the IP network, the service control 
point assigns a VOIP number to the number of the 
second terminal using a database, and sends said 
VOIP number of the second terminal to the VOIP 
gateway. 

55 6. A method as claimed in claim 1, characterized in 
that the service control point (SCP) selects for the 
call one of two or more possible VOIP gateways 
(VOIP1, VOIP2) based on predefined criteria. 



Claims 

1. A method of establishing a telephone connection 
between a first terminal (TE1) and a second termi- 

5 * nal (TE3) over an IP network (IPNET), 

characterized In that a call containing a number of 
the second terminal (TE3) as a destination number 
is routed from the first terminal (TE1) over a tele- 
phone network (TNET) to a service switching point 
w (SSP1, SSP2) of the telephone network (TNET), 
that from the service switching point (SSP1 , SSP2), 
a service control point (SCP) is triggered for the call, 
that the service control point (SCP) determines the 
number of a VOIP gateway (VOIPG1, VOIPG2) of 
15 the telephone network for the call, and that based 
on the number of the determined VOIP gateway 
(VOIPG1), the service control point (SCP) reroutes 
the call to said VOIP gateway (VOIPG1), and initi- 
ates the establishment of a VOIP connection 
20 through the IP network (IPNET) to the second ter- 
minal (TE3) by exchanging messages with the 
VOIP gateway (VOIPG1). 

2. A method as claimed in claim 1 , characterized in 
25 that the number of the second terminal (TE3) in- 
cludes a VOIP prefix, and that in response to said 
VOIP prefix, the service switching point (SSP1, 
SSP2) triggers the service control point (SCP) for 
the call. 

30 

3. A method as claimed in claim 1 , characterized in 
that the service control point (SCP) is triggered by 
the service switching point for all calls, and that the 
service control point (SCP), using a database 

35 (DB1 ), determines from the number of the second 
terminal (TE3) whether the telephone connection is 
to be established through the IP network (IPNET), 
and, if so, reroutes the call to the VOIP gateway 
(VOIPG1). 

40 

4. A method as claimed in claim 1, characterized in 
that, to initiate the establishment of the VOIP con- 
nection through the IP network, the service control 
point (SCP) sends the number of the second termi- 

45 nal (TE3) to the VOIP gateway (VOIP1). 

5. 
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7. A method as claimed in claim 6, characterized in 
that the service control point selects the nearest 
VOIP gateway. 

8. A method as claimed in claim 6, characterized in 5 
that the service control point selects the VOIP gate- 
way based on a user profile of the calling subscriber 
stored in a database. 

9. A method as claimed in claim 1 , characterized in 10 
that based on one or more predefined criteria, the 
service control point (SCP) determines whether it is 
more advantageous to establish for the call a con- 
nection through the IP network (IPNET) or exclu- 
sively through the telephone network (TNET1, *5 
TNET2), and initiates a corresponding transfer of 

the call. 

10. A service control point (SCP) for a telephone net- 
work which serves to support the establishment of 20 
a telephone connection between a first terminal 
(TE2) and a second terminal (TE3), 
characterized In that the service control point 
(SCP) is designed to determine the number of a 
VOIP gateway (VOIPG1) of the telephone network 25 
for the call when being triggered by a service switch- 
ing point (SSP1, SSP2) of the telephone network 

for a call with a number of the second terminal (TE3) 
as a destination number, and that the service con- 
trol point (SCP) is further designed to then reroute 30 
the call to the determined VOIP gateway (VOIPG1 ) 
based on the number of said VOIP gateway 
(VOIPG1), and to initiate the establishment of a 
VOIP connection through the IP network (IPNET) 
to the second terminal (TE3) by exchanging mes- 35 
sages with the VOIP gateway (VOIPG1). 

11. A computer program for a service control point 
(SCP) of a telephone network (TNET1), said serv- 
ice control point (SCP) serving to support the estab- *o 
lishment of a telephone connection between a first 
terminal (TE2) and a second terminal (TE3), 
characterized In that the computer program is de- 
signed to control the service control point (SCP) in 
such a manner that the service control point (SCP), « 
when being triggered by a service switching point 
(SSP1, SSP2) of the telephone network for a call 
containing a number of the second terminal (TE3) 

as a destination number, determines the number of 
a VOIP gateway (VOIPG1) of the telephone net- so 
work, and that it then reroutes the call to the deter- 
mined VOIP gateway (VOIPG1) based on the 
number of said VOIP gateway (VOIPG1), and initi- 
ates the establishment of a VOIP connection 
through the IP network (IPNET) to the second ter- 55 
minal (TE3) by exchanging messages with the 
VOIP gateway (VOIPG1). 
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